WHAT IS CLAIMED IS: 
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1 . A method for obtaining a motion vector between two frames of 

video image data, comprising tfie steps of: 

\ (a) selecting a two-dimensional current block of a first frame, the 
current t^ock comprising an N x M array of pixel information, where N and M 
are positivdvintegers greater than 1 ; 

(b) (determining a two-dimensional search area of a second frame 
based on the currtsnt block and a predetermined search range; 

(c) determLng a first set of candidate blocks by selecting at least 
one candidate block in each strip of pixel information based on the current 
block and a predetermined^difference criterion, each candidate block 
comprising an N x M an-ay of pixel infomnation; 

(d) detenTiining a secona^^t of candidate blocks by selecting at = 
least one candidate block in each of^He^t one secondary search areas 
based on the current block and thev^i^etemnined difference criterion, each - 
candidate block comprising an N x M arraVof pixel information and each of 
the at least one secondary search areas bas6d on the first set of candidate 
blocks; \ 

(e) obtaining a reference block from the\econd set of candidate 
blocks based on the predetermined difference criteriota; and 

(f) detennining a motion vector representing tX^ distance between 
the current block and the reference block. 
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\2. The method of claim 1 , wherein the step of determining a first set of 

candidate blocks comprises the steps of: 

determining at least one candidate block for each strip, a candidate 
block>comprising the N x M array of pixel information beginning with the pixel 
elemenre forming one edge of the strip; 

caloiilating a difference between the current block and the at least one 
candidate biW; and 

determirtmg a candidate block for each strip that has minimum 
difference from thV current block. 
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3., The method df claim 1 , wherein the step of determining a second 
set of candidate blocks comprises the steps of: 

determining at least orW-s^condai;^' search area, each secondary 
search area based on one ofUhafip'set of candidate blocks and a 
predetermined offset value; 

selecting at least one referenc^block within the at least one secondary, 
search area, a reference block comprisirtg an N x M an-ay of pixel information; 

determining a difference between th\ current block and the at least 
one reference block; and 

determining a candidate block for each o^the at least one secondary 
search areas that has minimum difference from theSjurrent block. 
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4\ The method of claim 3, wherein the predetermined offset value is 
bas^d on the predetermined search range. 

5. ^he method of claim 1 , wherein the step of obtaining a reference 
block comprtses the step of determining the representative block in the 
second set of candidate blocks that has the minimum difference from the 
current block. 
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6. The methodW dfaim 1 , further comprising the step of: 

(g) obtaining anVitegral projection array representing the current 



block. 
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7. The method of claim 6, wherein the step of determining a first set of 
candidate blocks comprises the steps of: 

\ determining at least one reference b!ocl< for each strip, a reference 
block formed by the N x M array of pixel information beginning with the pixel 
elements forming one edge of the strip; 

obtaining at least one integral projection array, each array representing 
one of the at least one refereflice blocks; 

determViino\a differ^ce between the current block and the at least 
one reference, bfockYithe strip based on the integral projection array 
representing thdxjVpfent block and the at least one integral projection array 
representing the reference block; and 

determining a cakJidate block for each strip that has minimum 
difference from the currenrbiock. 
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\ 8. The method of claim 6. where in the step of determining a second set 
\ of candidate blocks comprises the steps of: 

\ determining at least one secondary search area, each secondary 
search area based on one of the first set of candidate blocks and a 
5 preaetermined offset value; 

\ determining at least one reference block within the at least one 
secondary search areas, a reference block comprising an N x M array of pixel 
informatibn; 

obt^ning at least one integral projection array, each array representing 
3 one of the af\least olie reference blocks; 

determimng a difference between the cun-ent block and the at least 
one reference bie^ck based on the integral projection array representing the 
current block and tl\e at leastjone Integral projection array representing the at 

3 ^ determining a\^didate block for each of the at least one secondary ; 

search areas that has minVnum difference from the current block. 



9. The method of claim 8. wherein the predetermined offset value is 
based on the predetermined search range. 
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1 0. The method of claim 6, wherein the step of obtaining a representative 
blocl< comprises tlie step of determining the at least one representative block 
ir\the second set of candidate blocks that has the minimum difference from 
the current block. 

1 1 . TheViethod of claim 7, wherein the step of obtaining an integral 
projection array representing a reference block comprises the steps of: 

(a) obtaining a first integral projection array representing a first 
block located a first distance away from the reference block; 

(b) obtaining Vsec^fra integral projection array representing a 
second block located tovgjtecond distance away from the reference block; 
and \ .^ 

(c) obtaining an integr^rojection array representing the reference 
block based on the first and second ih(egral projection an-ays and the first hand 
second distances. 
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1 2. The method of claim 8, wherein the step of obtaining at least one 
integral projection array representing the at least one reference block 
cc^mprlses the steps of: 

(a) obtaining a first integral projection array representing a first 
block Ideated a first distance away from the reference block; 

(b) \ obtaining a second integral projection array representing a 
second block located to a second distance away from the reference block; 

(c) obtaining a third integral projection array representing a third 
block located a third aJstance away from the reference block; 

(d) obtaining a^feurth ipfegral projection array representing a fourth 
block located to a fourth distajjice away from the reference block; and 

(e) obtaining an integral projection array representing the reference 
block based on the first, second, thift|, and fourth integral projection arrays 
and the first, second, third, and fourth distances. 
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13. A motion estimation system for obtaining a motion vector between two 
yrames of video image data comprising: 

\ (a) means for selecting a two-dimensional current block of a first 
framV the current block comprising an N x M array of pixel information, where 
N and M are positive integers greater than 1; 

(b) \ means for determining a two-dimensional search area of a 
second framd^ased on the current block and a predetermined search range; 

(c) means for determining a first set of candidate blocks by 
selecting at least ohe candidate block in each strip of pixel information based 
on the current block artd a predetermined difference criterion, each candidate 
block comprising an N x Mafray^f pixel information; 

(d) means for detdmilmnb sepahd set of candidate blocks by 
selecting a candidate blochn eW:h W at least one secondary search areas 
based on the cun-ent block aVth^redetermined difference criterion, each , 
candidate block comprising an N x Mdnay of pixel information and the at 

least one secondary search areas basedNon the first set of candidate blocks; •f^'" /^^^^^^^ 

(e) means for obtaining a referenc^block from the second set of F 
candidate blocks based on the predetermined difference criterion; and 

(f) means for detennining a motion vector representing the 
distance between the current block and the reference\lock. 
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14. The system of claim 13, wherein the means for determining a first set 
V)f candidate blocks further comprises: • 

\ means for determining at least one candidate block for each strip, a 
candidate block comprising the N x M array of pixel information beginning 
with th^ pixel elements forming one edge of the strip; 

mfifans for determining a difference between the current block and the 
at least ondreference blocks in the strip; and 

meansVor determining a candidate block for each strip that has 
minimum differeVe from the current block. 

15. . The system ofclaim 13. wherein the means for determining a second 
set of candidate blocks further comprises: - v , . 

means for determinfng at least one secondary search area, based on 
one of the first set of candidate blocks and a predetermined offset value; 

means for selecting at leWqne reference blocks within the at least ' 
one secondary search area, a ref^nCfeiJlock comprising an N x M array of ;, 
pixel information; * vY ---^ 

means for determining a different between the current block and the 
at least one reference block; and \ 

means for determining a candidate bidck for each of the at least one 
secondary search area that has minimum difference from the current block. 



M 6. The system of claim 1 5, wherein the predetermined offset value is 
based on the predetermined search range, 

1 7. yhe system of claim 1 6, wherein the means for obtaining a reference 
block further comprises a means for determining a reference block in the 
second set Vf candidate blocks that has the minimum difference from the 
current blojdl<rV J 

1 8. The syslefn of\claim 1 3, further comprising: 

(g) means for obt^ning an integral projection array representing the 
current block. 
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1 9. The system of claim 18, wherein the means for determining a first set 
yof candidate blocks further comprises: • 

means for determining at least one reference block for each strip, a 
refeVence block formed by the N x M array of pixel information beginning with 
the pixel elements forming the upper row of the strip; 

moans for obtaining at least one integral projection array representing 
the at least Vie reference block; 

means ttor determining a difference between the current block and the 
at least one refeninckblocyin the strip based on the integral projection array 
representing the cxirr\ritbIock and the at least one integral projection array 
representing the reference block; and 

means for determining a candidate block for each strip that has 

\ 

minimum difference from the current block. 
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20. The system of claim 1 8, wherein the means for determining a second 
set of candidate blocks further comprises: 

means for determining at least one secondary search area, each 
s^ondary search area based on one of the first set of candidate blocks and 
predi^termined offset value; 

leans for determining at least one reference block within the at least 
one secoNdary search area, a reference block comprising an N x M array of 
pixel Information; 

means for obtaining at least one integral projection array representing 
1 0 the at least one reference block; 

, means for determining a difference between the curent block and the 
at least one reference Wck based on the integral projection an-ay ' : : 
representing the current block and the at least one integral projection array 
representing the reference block; and . . 

"•^ n^eans for determining 

secondary search area that\ias minimum dilTerence from the current block. 

21 . The system of claim 20, where^the predetermined offset value is 
based on the predetermined search range 

22. The system of claim 1 8, wherein the means for obtaining a reference 
20 block comprises means for determining a reference block in the second set of 

candidate blocks that has the minimum difference frorkthe current block. 
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53. The system of claim 19, wherein the means for determining a first set 
of candidate blocks further comprises: 

leans for obtaining a first integral projection array representing a first 
block locgted a first distance away from the reference block; 

means for obtaining a second integral projection array representing a 
second block located to a sejlond distance away from the reference block; 
and 



means f^r ob^ning an integral projection array representing the 
oh . 
ce^ 



^ reference block based on the first and second integral projection arrays and 



1 0 the first and second distanced 
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24. The system of claim 1 9, wherein the means for determining a second 
setxjf candidate blocks further comprises: 

Vieans for obtaining a first integral projection array representing a first 
block located a first distance away from the reference block; 

meanSsior obtaining a second integral projection array representing a 
second block loci^ed to a second distance away from the reference block; 

means for ob^ining a third integral projection array representing a third 
block located a third distance awaV from the reference block; 

means for obtainffi^^aj^h integral projection array representing a 
fourth block located to a^fourtrKdistance away from the reference block; and 

s means for obtaining an integral projection array representing the 
reference block based on the first, s^ond. third, and fourth integral projection^ 
an-ays and the first, second, third, and fourth distances. ' - 
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A^. A computer program product comprising: 

a computer-usable medium having computer-readable code embodied 
therein for obtaining a motion vector between two frames of video image data, 
the conrouter-usable medium comprising: 

a cVnponent configured to select a two-dimensional current block of a 
first frame, the current block comprising an N x M array of pixel information, 
where N and lOl are positive integers greater than 1 ; 

a compon^t configured to determine a two-dimensional search area 
of a second frame b^sed on the cun-ent block and a predetermined search 
range; 

a component conftaured to determine a first set of candidate blocks by 

selecting at least one candidate block in each strip of pixel information based ! 

on the current block and a pr^etermined difference criterion, each candidate 

- V . 

block comprising an N x M arrayspfqslx^l informgfion; 

a component configured to i^eterr^tin^a second set of candidate blocks ' 
.by selecting at least one candidate l)l^k In each of at least one secondary^: 
search areas based ori the current blocl^and the predetermined difference 
criterion, each candidate block comprising dii N x M array of pixel information 
and each of the at least one secondary search\reas based on the first set of 
candidate blocks; 

a component configured to obtain a reference ^)ck from the second 
set of candidate blocks based on the predetermined difference criterion; and 
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Abpmponent configured to determine a motion vector representing the 
distan(W)tetween the.current block and ttie reference block. 
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26. A method of converting a frame of digital video data from a first format 
to a second format, comprising the steps of: 

obtaining digital coefficient information representing pixel information of 
a first frame in a first format; and 

determining a motion vector representing the difference between a first 
frame in a second format and a second frame in the second format based on 
the digital coefficient information, wherein the first frame in the second format 
corresponds to the first frame in the first format. 

27. The method of claim 26, wherein the step of determining a motion 
vector comprises the steps of: 

• obtaining at least one integral projection an-ay based on the ciin-ent ' ''"^r: 
block using a one-dimensional inverse discrete cosine transform; v 1, " 

obtaining at least one integral projection array based on the first set of ' 
candidate blocks using a one-dimensional inverse discrete cosine triansforrii; - 



- calculating a difference value between the current block and the first : # 
set of candidate blocks using the integral projections and a predetermined 
difference criterion. 



and 
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28. A system for converting a frame of digital video data from a first format 
to a second format comprising: 

means for obtaining digital coefficient information representing pixel 
information of a first frame in a first format; and 

means for determining a motion vector representing the difference 
between a first frame in a second format and a second frame in the second 
format based on the digital coefficient information, wherein the first frame in 
the second format corresponds to the first frame in the first format. 

29. The system of claim 28. wherein the means for determining a motion 
vector comprises: 

means for obtaining at least one integral projection array based on thet 
current block using a one-dimensional inverse discrete cosine transfonn; 

• means for obtaining at least one integral projection array based on the 
first set of candidate blocks using a one-dimensional inverse discrete cosine 
transform; and 

means for calculating a difference value between the current block and^ 
the first set of candidate blocks using the integral projections and a 
predetermined difference criterion. 



